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the  last  pc       with  a  printed  or  illuitratad  impres- 
sion, or  the  back  cover  when  appropriate.  All 
other  original  copies  are  filmed  beginning  on  tha 
first  page  with  a  printed  or  illustrated  impres- 
sion, jnd  ending  on  tha  last  page  with  a  printed 
or  illustrated  impression. 
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Service. 
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la  derniAre  page  qui  comporte  une  telle 
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MICROCOPY    DESOIUTION    TEST    CHART 

ANSI  cind  ISO  TEST  CHART  Nt,     ? 


1.0 


i.i 


22 

1.8 


1.25 


1.4 


1.6 


^      -APPLIED  iMx^GE     inc 


Record  of  Ore-Treatment  by  the  Lockwood  Copper    Recovery    Process  at    Butte.   Montana. 

Mining  Co.— H.  A.  F.  &  A.  F.  Co..  Lessees  Under  Receivers. 


Mine — Butte-Diiluth. 


IJate  Kind  of  Ore: 

July  Oxide  Silicate  of  Copper, 

2  Crysocolla.  Malachite,  Azuritc 
1918 


Percentage  of  Commercial  Minerals: 
Copper:  0.84',  Gold:       oz.       Silver:       oz. 

Lead:       ',  Zinc:       '; 


Analysis:             (No  Analysis  on  File.) 
Assayed  for  Copper  Only,  Showing  0.84',    Copper. 


Ore  Not  Roasted 
Showing;,- 
Showing,- 

Remarks 


Hours  at                Fahr. 
Copper  as  Sulphide 
Copper  as  Oxide      


.0,84' ; 


This  test  was  taken  with  very  incomplete  equipment.     Partial  record  only. 


Amount  of  charge 
Amount  of  solution 
Amount  of  acid 


1  to 
1  to 


Proportion  of  ore  to  solution,  as 

Percentage  of  acid,  H  SO,  66    Baume '.ZIZZ 

Percentage  of  acid  us-d  '~. 

Proportion  of  acid  regenerated 

Duration  of  agitation  before  current  on  U^ 

Resulting  solution 
Duration   of   deposition 

Total  duration  of  agitation,  including  the  time  of  deposition 
Direct  current  Average  amperage 

Direct  current  Average   voltage 

Direct  current  Total  amperes  used 

Amount  of  copper  depo;,ited  on  cathodes 
Total  amount  of  current  used 
Amount  current  used  per  lb.  copper  recovered 
Amount  of  copper  recovered  per  K.W.H.  used 
Percentage  of  recovery  from  solution 
Net  recovery  from  ore 

Copper  remaining  in  tails,  unextracted 

66    B.  acid  used  per  lb.  copper  recovered 


50  lbs.  of  ore 
100  lbs.  @  60    Fahr. 
lbs. 
by  weight, 
by  volume. 

0.80   '.    of  solution 


%  8 

00  hours.        ^  I 

24  hours.        a  s 

24  hours.       "  **. ' 

0.87  amperes.  •  .= 

2.19  volts.        £i  J 

422.89  amperes.  JS_,o 


lbs 
K.1 
K.W.H 


K.W.H.    Is""' 


.E-j 


0.80  lbs 
88   'r 


c      4  a      •  t; 


8   ' ;    of  entire  as- 


^< 


0.10 

1  28  lbs. 


say  content. 


Costs  of  treatment,  based  on  treatmg   100  tons  of  copper  ore  per  day  of  24  hours: 

Crushing,  mesh                                                                        «.„  ,,      ^ 

Roasting                                     ...;.;     ;.„       2 ~' ~ «o"  ^"'"  -'  °   '^°^P'^^  recovered 

Leaching,  acid  56  deg.  H  SO,  >■(?$" ~  "ton $o'  -  .. 

Recovery,  current  @  per  H.P.  month    plus 

$  per  KVVH  used  ijn  

pov/er  IJ-         ;;        ;; 

Labor.  men  -it  S  p?r  day  $o  ,.  ,[ 


Total  cost  of  treatment 


$0. 


Mining  costs,  taxe:;.  office— overhead    etc     extra 

Assay  of  product.  p„re  electrolytic  copper 


per  lb.  of  copper  recovered 


99  'A   cu.       GLC 


Record  of  Ore-Treatment  by  the  Lockwood  Copper    Recovery    Process   at    Butte.   Montana. 
Mine — Biitte-Duluih. 


Mining  Co.— H.  A.  F.  &  A.  F.  Co.,  Lessees  Under  Rec 


eivers. 


t)ate  Kind  of  Ore: 

A\ij;.  Oxide  Silicate  of  Copper. 

fi  Crysocolla.  Azurite.  Malachite. 
1918 


Ps-Tcentage  of  Commercial  Minerals  : 
Copper:  1.97',  Gold:       oz.       Silver:       oz. 

Lead:       ',  Zinc: 


Analysis:         (Analysis  Not  on  File.) 

Assayed  for  Copper  Only,  Showing  1.97',    Copper. 


Ore  Not  Roasted         Hours  at  Fahr. 

SliOwing. —  Copper  as  Sulphide    ._ 

Showing, —  Copper  as  Oxide       

Remarks : 


.1.97', 


Amount  of  charge 
Amount  of  solution 
Amount  of  acid 


Proportion  of  ore  to  solution,  as 
Percentage  of  acid,  H  SO,  66    Baume 
Percentage  of  acid  used 

Amount  of  acid  regenerated  per  lb.  of  copper  recovered 
Proportion  of  acid  regenerated 
Duration  of  agitation  before  current  on 
Resultin?  solution  


2,000  lbs.  of  ore. 

3,000  lbs.  @  60    Fahr. 

lbs. 
1  49      by  weight. 
3.03     by  volume. 


Duration   of   deposition 

Total  duration  of  agitation,  including  the  time  of  deposition 

Direct  current  Average  amperage 

Direct  current Average  voltage  

Direct  current  Total  amperes  used  „„ 

Amount  of  copper  deposited  on  cathodes 

Total  amount  of  current  used 

Amount  current  used  per  lb.  copper  recovered 

Amount  of  copper  recovered  per  K.W.H.  use;l        _ 

Percentage  of  recovery  from  solution 

Net  recovery  from  ore 

Copper  remaining  in  tails,  unextracted 


0  79  lbs 

00  hours.  I 

''        CU.  3 

81   hours.  'i 

81   hours.  • 
2.70  amperes.  £ 

1.81   volts.  J, 


0. 

E 

•< 


0  i  .r  . 

M  ._  jj  .  .- 

*  A  >: . 

-  ."  u  >• 


3  C 
UUl 


65 


B.  acid  used  per  lb.  copper  recovered 


Net 


amperes.  .S-.-^iS£-|S 

lbs.  Is|s5j==" 

39,584  K.W.H.  i^l-l';   'JiiS 

K.W.H.   I^I^SH^ 

0.80  lbs.  i   5   I      ' 

90.30  ',; 

81.       %  of  entire  as- 
say contenl. 

0.19    '/r 

1.95  lbs. 

2.74  lbs.   (assuming 
that  all  is  lost). 


Co:  ts  of  trratment,  based  on  treating   100  tons  of  copper  ore  per  day  of  24  hours: 

Crushing,  20  mesh  $0.01250  per  lb.  of  copper  recov  .red 

RO'-'Sting  $0.  " 

Leaching,  acid  66  deg.  H. SO,  (o)  $30  ton  $0.03350     

Recovery,  current  @  $1  per  H.P.  month,  phis  $0  0051 

per   KWH    used  $0  01225     "    "    " 

Power  (Conn.  HP.  300)  (KWH  $0.0098)  IIZI         $o!o0750     

Labor.  5  men  at  $7.00  per  day  $0.02000      


Total  cost  of  treatment 


$0.08535   per  lb.  of  copper  recovered 


'.'ining  cott?,  taxes,  oTice — overhrr.d.  etc.  c.Ttrn. 

A;say  cf  product.  pure  electrolytic  conncr 

ivTining  costs.  50.030  per  lb.  ot  copper  recovered. 

Above  etc.,  $0,006  per  lb.  of  copper  recovered. 

N.  B.— All  above  figures  based  on  1918  war-time  costs. 


i 


Kt'cord  ol  Ore-Trcntmtnt  by  the  Lockwood  Copper    Rtcoviry    Process   at    Butte,   Montana. 


Mine — Biittc-Diikith. 


Mining  Co  —  H.  A.  F.  &  A.  F.  .  Lessees  Under  Receivers. 


Date  Kind  of  Ore: 

Aii^.  O'cide  Silicjtc  of  Copper, 

18  Crysocolla,  A/iirite,  Malachite. 
1918 


Percentage  of  Commercial  Minerals: 
Copper:  1.5'.  Gold:       oz.       Silver:       oz. 

Lead:       ',  Zinc: 


Analysis:  (Analysis  Not  on  File.) 

Assayed  for  Copper  Only,  Showing  1.5'.    Copper. 

Ore  Not  Roasted         Hours  at  Fahr. 

Showing, —     Copper  as  Sulphide  ', 

Showing, —     Copper  as  Oxide  1.5'. 

Remarks:    Outside  Engineer  took  this  test.  Furnished  us  only  part  of  his  record. 


to 


Amount  of  charge 

Amount  of  solution 

Amount  of  acid 

Proportion  of  ore  to  solution,  as 

Percentage  of  acid,  H  SO,  66    Baume       „. — „ 

Percentage  of  acid  used  

Proportion  of  acid  regenerated 
Duration  of  agitation  before  current  on 

Resulting  solution         

Duration   of  deposition 

Total  duration  of  agitation,  including  the  tune  of  deposition 

Direct  current Average  amperage  

Direct  current Average  voltage  

Direct  current  Total  amperes  used         _ „ 

Amount  of  copper  deposited  on  cathodes      _.. 

Tot  il  amount  of  current  used 

Amount  cur  ent  used  per  lb.  copper  recovered      .•. _ 

Amount  of  copper  recovered  per  K.W.H.  used   „.. 

Percentage  of  recovery  from  solution 

Net  recovery  from  ore 

Copper  remaining  in  tails,  unextracted    

66    B.  acid  used  per  lb.  copper  recovered  


2,000  lbs.  of  ore. 
3,000  lbs. 
lbs. 

% 


hours.           a 

',    cu.          j 

hours.          K 

hours.          Z 

Amperes.  :" 

volts.        a| 

amperes,    i^ 

lbs.            Mr 

K.W.H.    ^Ij 

K.W.H.  a^s 

lbs.             ^l^ 

0.70 

'-,                           G3 

'                        bjU 

85 

"r    01  entire  as- 

say content 

2.5  lbs. 


Costs  of  treatment,  based  on  treating  100  tons  of  copper  ore  per  day  of  24  hours: 

Crushing,  35  mesh $0.0125  per  lb.  of  copper  recovered 

Roasting   _ $0.  

Leaching,  acid  66  deg.  HSO^  @  $28.00  ton  $0.0350  "    "    " 

Recovery,  current  @  $1  per  H.P.  month,  plus  $0,051 

per  KWH  used $0.0140  

Power      $0.0100  "    "    " 

Labor,  9  men  at  $5  &  $6  per  day $0.0200  


Total  cost  of  treatment 


$0.0915  per  lb.  of  copper  recovered 


Mining  costs,  taxes,  office — overhead,  etc.,  extra. 

Assay  of  product,  pure  electrolytic  copper    

Mining  costs  $0,030  per  lb.  copper  recovered. 
Above  etc.         0.006  per  lb.  copper  recovered. 

N.B. — All  above  figures  based  on  war-time  costs         GHD 


99.76';  cu. 


Rcconi  of  Ort'-Trentme-.'.t  by  the  Lockwood  Copper  Recovery  Process  at  Vancouver.  B.  C. 

Min  ng  Co. — N.  Explor.  Co. 


Mine— Tcxada  Island.  B.  C. 


Date  Kind  of  Ore: 

May  Sulphide,  Chalcopyrite,  Pyrite  in 

17  Gangue  of  Cdcium  Iron  Garnet. 
1319 


Percentage  of  Commercial  Minerals: 
Copper :  2.88' ,  Gold:       o/.       Silver:       oz. 

Lei'A:       ',  Zinc: 


Analysis  ; 


Insoluble 
Alumina 
Copper 


585r 

o.3r 

2.88' 


Iron 

Lime 

Sulphur 


Orf  Roasted  9  Hours  at  1200    Fahr. 

Showing. —     Copper  as  Sulphide 
Showing, —     Copper  as  Oxide 


14.04'  .  ivlagnesia  O.OC 

10.02' .  Oxygen,    Loss   and 

-•^.g;',  Undetermined       10.27' 


0.11' 
2.60' 


Remarks:     Total  copper  present  in  assay  after  roast:  2.71'. 


1   to 


Arrount  of  charge 

Amount  of  solution     

Amount  of  acid     

Proportion  ot  ore  to  solution,  as  

Percentage  of  acid,  H.SO^  66    Baume  

Percentage  of  acid  used 

Proportion  of  acid  regenerated 

Duration  of  agitation  before  current  on 

Resulting  solution  „ _ 

Duration   of  deposition _ 

Total  duration  of  agitation,  including  the  time  of  deposition 

Direct  current     Average  amperage  

Direct  current     Average  voltage  

Direct  current     Total  amperes  used      

Amount  of  copper  depos'ted  on  cathodes 

Total  amount  of  current  used 

Amount  current  used  per  lb.  copper  recovered 

Amount  of  copper  recovered  per  K.W.H.  used 

Percentage  of  recovery  from  solution  

Net  recovery  from  ore 


1,000 

3.000 

60 


lbs.  of  ore. 

lbs. 

lbs. 


2.0  '  r   of  solution. 


Copper  remaining  in  tails,  unextracted 

66    B.  acid  used  per  lb.  copper  recovered 


4 

1.44 
0.431 
61 
65 

2.1 

5428.9 

24.22 

11.617 

0.479 

2.08 

96.77 

89.39 

0.097018 
1.56 


hours. 
'H  SO.. 
'/(    cu. 
hours, 
hours, 
amperes, 
volts, 
amperes, 
lbs. 

K.W.H. 
K.W.H. 
lbs. 
'/< 

7f    of  entire  as- 
say content. 

c 

lbs 


Costs  of  treatment,  based  on  treating  100  tons  of  copper  ore  per  day  of  24  hours: 

Crushing,  20  mesh $0.00700  per  lb.  of  copper  recovered 

Roasting  $0.00700 

Leaching,  acid  66  deg.  H  SO^  @  $30  ton $0.02340 

Recovery,  current  @  $0.01  per  KWH  used $0.00479 

f ower    $0.00700 

Labor,  5  men  at  $6.00  per  day $0.00625 


Total  cost  of  treatment 


$0.05544  per  lb.  of  copper  recovered 


Mining  costs,  taxes,  office— overhead,  etc.,  extra. 

Assay  of  product,  pure  electrolytic  copper 99.76  % 


PWT 


Record  of  Orc-Tror.tmcnt  hy  the  Lockwood  Copper  Recovery  Process  at  Vancouver.  B.  C- 


Mine — Vancouver  Ishmd. 


Sept. 
13 


Kind  of  Ore : 
Sulpliidc 


Mining  Co.—  L.  A.  S.  Co.,  Victoria,  B.  C. 


Pcrceiilajje  of  Commercial  Minerals: 
Copper  1.12'.  Gold:       oz.         Silver:       oz. 

Lead:       'i  Zinc:       '/t 


Analysis 


Insoluble 
Alumina 
Copper 


40.15'. 
4.08' 
1.12', 


Iron  (FeO) 
Lime  (CaO) 
Sulphur 


21.20', 

14.55', 

2.05'  , 


Trace 


Magnesia 
Oxygen,    Loss   and 
Undetermined         7.85 


Ore  Ro.'.sted  8  Hours  at  1200     Fahr. 


Sliowing, — 
Showing, — 
Showing, — 


Copper  as  Sulphide 
Copper  as  Oxide 
Copper  in  Tails 


0.10', 
1,02', 
0.02', 


Remarks : 


Amount  of  cliarge 
Amount  of  solution 

Amount  of  acid  

Proportion  of  ore  to  solution,  as 

Percentage  of  acid,  H  SO,  66    Baume 

Percentage  of  acid  used  

Proportion  of  acid  regenerated    _ _.. 

Duration  of  agitation  before  current  on 

Resulting  solution 
Duration   of   deposition 


1  to     6 


Total  duration  of  agitation,  including  the  time  of  deposition 

Direct  current     Average  amperage 

Direct  current     Average  voltage  

Direct  current  Total  amperes  used 

Amount  of  copper  deposited  on  cathodes  

Total  amount  of  current  used  

Amount  current  used  per  lb.  copper  recovered 

Amount  of  copper  recovered  per  K.W.H.  used 

Percentage  of  recovery  from  solution „ 

Net  recovery  from  ore  _ 

Copper  remaining  in  tails,  unextracted 

66    B,  acid  used  f>er  lb.  copper  recovered  


50  lbs. 
300  lbs. 
0  75  lbs. 


ot  ore. 


0.25 

64.8 

35.2 

2 

26 

28 

6 

2.1 

0.56 
0.327 
0.654 

1.52 
100. 
89.28 

0.02 
1.5 


of  solution. 


hours. 

■;  cu. 

hours, 
hours, 
amperes, 
volts, 
amperes, 
lbs. 

K.W.H. 
K.W.H. 
lbs. 
',< 

7'   of  entire  as- 
say content. 

lbs. 


Costs  of  treatment,  based  on  treating  100  tons  of  copper  ore  per  day  of  24  hours: 

Crushing,  20  mesh $0.00705   per  lb,  of  copper  recovered 

Roasting   $0.01700 

Leaching,  acid  66  deg.  H,SO,  @  $30.00  ton $0.02250 

Recovery,  current  @  $0.01  per  KWH  used $0.00654 

Power       - $0.00750 

Labor,  5  men  at  $6.00  per  day $0,01500 

Total  cost  of  treatment 


$0.07559   per  lb.  of  copper  recovered 


Mining  costs,  taxes,  office — overhead,  etc.,  extra. 

Assay  of  product,  pure  electrolytic  copper 


99.76  '/(  cu. 


GLC 


l.^ilf  //-^ 


Record  of  Ore-Treatment  by  the  Lockwood  Copper   Recovery  Process  at   Vancouver,  B.  C. 

Mining  Co  — W.  H.  S.  &  Co  ,  Seattle.  Washington. 


Mine — Contact,  Nevada. 


Date 

Kind  of  Ore: 

Sept. 

Carbonate.  Oxiile  and 

21 

Sulphide. 

1919 

Complex  Ore. 

Percentage  of  Coinmcrcial  Minerals: 
Copper  6.43' .  Gold:       oz.         Silver:       oi. 

Lead:       '.  Zinc:       'X 


Analysi:i:     Insoluble       79.10'.  Iron      „_ 3.73',  Magnesia  Trace 

Alumina         0.56'.  Lime    0.82',  Oxyj;.  n.    Loss   and 

Copper  6.43'.  Sulphur  0.31',  Undetermined         9.05'. 

Or.'  Roasted  2  Hours  at  1400    Fahr. 

Showing, —     Copper  as  Sulphide      .._ 0.15', 

Showing, —     Copper  as  Oxide         6.28', 

Remarks:     N.  B, — Trial  run  only,  treatment  formula  not  worked  out  for  best  results. 


Amount  of  charge 
Amount  of  solution 

Amount  of  acid  

Proportion  of  ore  to  solution,  as..._ „.. 

Percentage  of  acid,  H  SO,  66    Baume 

Percentage  of  acid  used  

Proportion  of  acid  regenerated 
Duration  of  agitation  before  current  on 

Resulting  solution 

Duration   of   deposition 


50  lbs.  of  ore. 
300  lbs. 
5  lbs. 


1  to 


Total  duration  of  agitation,  including  the  time  of  deposition 
Direct  current  Average  amperage 

Direct  current Average  voltage 

Direct  current  Total  amperes  used 

Amount  of  copper  deposited  on  cathodes 
Total  amount  of  current  used 

Amount  current  used  per  lb.  copper  recovered „ 

Amount  of  copper  recovered  per  K.W.H.  used 

Percentage  of  recoveiy  from  solution  _ 

Net  rcco"ery  from  ore  „ „ _ 

Copper  remaining  in  tails,  unextracted 

66    B.  acid  used  per  lb.  copper  recovered 


1.6 
0.77 

48. 


48 

52 

28 

2.18 

2.955 
2.929 
0.99 
1.02 
100. 
91.91 

0.52 
1.69 


Vr  of  solution. 
7r  per  r;  Cu. 

hours. 

';  cu. 

hours. 

hours. 

amperes. 

volts 

amperes. 

lbs. 

K.W.H. 

K.W.H. 

lbs. 

,  ■ 

','■    of  entire  as- 
say content. 

'; 

lbs. 


Costs  of  treatment,  based  on  treating  100  tons  of  copper  ore  per  day  of  24  hours: 

Crushing,  20  mesh  $0.00700  per  lb.  of  copper  recovered 

Roasting   $0.00560 

Leaching,  acid  66  deg.  H.SO,  @  $30  ton  $0.02535 

Recovery,  current  @  $0.01  per  KWH  used  $0.00991 

Powrer    $0.00750 

Labor,  5  men  at  $6.00  per  day $0.00394 


Total  cost  of  treatment 


$0.05930  per  lb.  of  copper  recovered 


Mining  costs,  taxes,  office — overhead,  etc.,  extra. 

Assay  of  product,  pure  electrolytic  copper 


99.76  '/(   cu. 


GLC 


Record  of  Orc-Trc.tmcnt  by  the  Lockwoo  1  CopiHr  R  covcry  Process  at  Vancouver,  B.  C. 

Mine— Regal,  Princeton.  B.  C.  M^ninf.  Co  — W.  C.  M.  &  Co. 

Kiii.i  of  Ore: 


Date 
Sept. 

12 
1019 


Sulphide 


Pcr(.ciita^;f  of  Commercial  Minerals: 
ConpLrI02'.  Gold  :  Tr.  Silver  :  0.31oz. 

I.e.:d:  Zinc:       •/, 


Analv  -i'.' 


IiVioiuhlo 
Alumina 
Copper 


/  / .  /  / 
2. 10' 
I.'t2 


Iron 

Lime 

Sulphur 


Ore  Ro  isted  H  Hoiiis  .'t  12.')0    Fahr. 

Showiiij;, —     Copper  as  Sulphide 
Showm;.;.—     Copper  a:>  Oxide 


6.30  .  Maj;nesia  3.71' 

2  65' .  Oxygen.    Loss    and 

1.44  .  Undetermined         4.16' 


0.09' 
1.83' 


Remarks 


1    to 


Amoimt  of  chanje 
Amount   of  soUaion 

Amount  of  acid  - 

Proportion  of  ore  to  solution,  as   .., ^ 

Percentage  of  acid,  H  SO,  66    Baume  

Percentage   ol   acid   used  

Proporti(in  of  acid  regenerated  — 

Dur.'tion  (.1  .i;;itation  before  current  on  

Stock  - — 

Resulting  solution    

Duration   of   deposition 

Total  duration  of  agitation,  including  the  time  of  deposition 

Direct  current  /^  verage  amperage 

Direct  current  Average  voltage      

Direct  current Total  amperes  used  _ _. 

Amount  of  copper  deposited  on  cathodes  „ _ 

Total  amount  of  current  used  - 

Amount  cunent  used  per  lb.  copper  recovered .„ — 

Amount  of  copper  recovered  per  K  W.H.  used       — 

Percentage  of  recovery  from  solution        __ — 

Net  recovery  from  ore  - - 


Copper  remaining  in  tails,  unextracted 

66    B.  acid  used  per  lb.  copper  recovered 


1,000 

lbs.  of  ore. 

3.000 

lbs. 

30 

lbs. 

LO 

'/x   of  solution 

65.0  7c 

35.0 

7r 

3 

hours. 

1.005 

'a   cu. 

1.588 

Vr    CU. 

.    26 

hours. 

29 

hours. 

242.0 

amperes. 

2.07 

volts. 

amperes. 

18.3 

lbs. 

3.04 

K  W.H. 

0.712 

K.W.H. 

1.40 

lbs. 

99.9 

Vo 

94.26  %  of  entire  as- 

say  content 

0.11 

•Tr 

1.63  lbs. 


Costs  of  treatment,  based  on  treating   100  tons  of  copper  ore  per  day  of  24  hours: 

Crushing,  20  mesh - - — - $0.00700  per  lb.  of  copper  recovered 

Roasting  $0.00750 

Leaching,  acid  66  deg.  H  SO,  (p)  $30.00  ton — $0.02245 

Recovery,  current  @  $0.01  per  KWH  used $0.00712 

Power  $0.00750 

Labor,  5  men  at  $6.00  per  day  $0.00819 


Total  cost  of  treatment 


$0.05976  per  lb.  of  copper  recovered 


Mining  costs,  taxes.  ofTice- 
Assay  of  product. 


-overhead,  etc.,  extra. 

pure  electrolytic  copper. 


99.76  7c  cu.         PWT 


Record  of  Ore-Trentmcnt  by  the  Lockwoo<l  Copper  Recovery  Process  at   Vancouver.  B.  C. 

Mine — Kcgal.  Priiicnoii    B.  C 

Date 


Milling  Co— W.  C   M   &  Co. 


Kind  of  Ore:  Percentage  of  Commercial  Minerals; 

Sept  Sulphide  Copper  1.92',  Gold 


Lead  ; 


Zinc : 


oz. 


Silver:       oz. 


101<, 


Analysis : 


Insoluble 
Alumina 
Copper 


77.72', 
2.10', 
1.02'. 


Iron     

Lin   ■ 
Sulphur 


6.30  . 
2.65  , 
1.44' 


Ma^,nesia  .71' 

Oxygen.    Loss   and 

Undetermined  4  Ifi' 


Ore  Roasted  8  Hours  at  1200    Fahr. 

Showing, —     Copper  as  Sulphide 
Showing. —     Copper  as  Oxide 


0.15'. 

1.77'. 


Remarks: 


Amount  of  charj^e 

Amount  of  solution        ._— . 

Amount  of  acid  

Proportion  of  ore  to  solution 


1,000  lbs.  of 
3,000  lbs. 
35  lbs. 


ore. 


1    to 


Baume 


Percentage  of  acid,  H  SO,  66 

Percentage  of  acid  used — — - - 

Proportion  of  acid  regenerated 

Duration  of  agitation  before  current  on — _... 

Resulting  solution  —  — - 

Duration   of   deposition 

Total  duration  of  agitation,  including  the  time  of  deposition 

Direct  current _ Average  amperage    _ 

Direct  current _ Average  voltage    

Direct  current  Total  amperes  used  _ 

Amount  of  copper  deposited  on  cathodes 

Total  amount  of  current  used  — 

Amount  current  used  per  lb.  copper  recovered 

Amount  of  copper  recovered  per  K.W.H.  used       — — 

Percentage  of  recovery  from  solution — -... 

Net  recovery  from  ore  - — — - 


Copper  remaining  in  tails,  unextracted  

66    B.  acid  used  per  lb.  copper  recovered 


1.16 
65.0 
350 

2 

1.056 

1.632 

24 

26 

225.4 

2.08 

5409.6 

17.2 

11.25 

0.654 

1.53 

98.24 

89.58 

C.20 
2.3 


' ;    of  solution. 

% 
hours. 

';  cu, 

','<    cu. 

hours. 

hours. 

amperes. 

volts. 

amperes. 

lbs. 

K.V.'.H. 

KW.H. 

lbs. 


7c 
lbs. 


of  entire  as- 
say content. 


Costs  of  treatment,  based  on  trealing  100  tons  of  copper  ore  per  day  of  24  hours: 

Crushing,  20  mesh „..„ _ $0.00750  per  lb.  of  copper  recovered 

Roasting $0.00750     '        " 

Leaching,  acid  66  deg.  H  SO,  @  $30  ton $0.03450 

Recovery,  current  @  $0.01  per  KWH  U3ed _ $0.00654 

Power      $0.00700 

Labor,  5  men  at  $6.00  per  day $0.00630 


Total  cost  of  treatment $0.06934  per  lb.  of  copper  recovered 


Mining  costs,  taxes,  office — overhead,  etc.,  extra. 

Assay  of  product,  pure  electrolytic  copper 99.76  %  cu. 


PWT 


Record  of  Ore-Treatment  by  the  Lockwood  Copper  Recovery  Process  at  Vancouver.  B.  C. 
Mine— Regal.  Princeton.  B.  C. 


Date 

Sept. 

23 

1919 


Kind  of  Ore: 
Sulphide 


Mining  Co.— W.  C.  M.  &  Co. 

Percentage  of  Commei-cial  Minerals  : 
Copper    1.9',  Gold:       oz.        Silver:       oz. 

Lead:       ',  Zinc:       '; 


Analysis: 


Insoluble 
Alumina 
Copper 


77.72' 

.  2.10' 

1.92' 


Iron  6.30' , 

Lime  2.6S'/l 

Sulphur   1.44'; 


Magnesia  3.71', 

Oxygen,    Loss   and 
Undetermined         4.16' 


Ore  Roasted  8  Hours  at  1200    Fahr. 

Showing,—     Copper  as  Sulphide o.09' 

Showing.—     Copper  as  Oxide 1.83' 

Remarks: 


Amount  of  charge  

Amount  of  solution  

Amount  of  acid  _    __ "" 

Proportion  of  ore  to  solution,  as {   to 

Percentage  of  acid,  H_.SO,  66    Baume. ZZZIZIIIZ 

Percentage  of  acid  used      2 

Proportion  of  acid  regenerated _ _ 

Duration  of  agitation  before  current  on     ~ 


1,000  lbs  of  ore. 
3.000  lbs. 
30  lbs. 


of  solution. 


Resulting  solution  _ 

Duration  of  deposition 

Total  duration  of  agitation,  including  the  time  of  deposition 

Direct  current Average  amperage  

Direct  current   Average  voltage 

Direct  current   Total  amperes  used  I 

Amount  of  copper  deposited  on  cathodes 

Total  amount  of  current  used 

Amount  current  used  per  lb.  copper  recovered...    Z 
Amount  of  Conner  recovered  per  K.W.H.  used.  I 

Perce.. tage  of  recovery  from  solution 

Net  recovery  from  ore 


Copper  remaining  in  tails,  unextracted 

66-  B.  acid  used  per  lb.  copper  recovered 


1.0  % 
70.0  % 
30.0  % 
2  hours. 

1.92  %  cu. 
24  hours. 
26  hours. 
242  amperes. 
2.08  volts. 
5808  amperes. 
18.3  lbs. 
13.04     K.W.H. 
0.712  K.W.H. 
1.40  lbs. 
100.       % 

94.26  %  of  entire  as- 
say content. 
0.11  % 
1.63  lbs. 


Costs  of  treatment,  based  on  treating  100  tons  of  copper  ore  per  day  of  24  hours: 

RoTsS'  ^"^  """^  *°°"^°°  perlb.  of  copper  recovered 

Koasting $0.00750 

Leachmg.  acid  66  deg.  H,SO,  @  $30  ton $0.02245 

Recovery,  current  @  $0.01  per  KWH  used $0  00712 

f°y'^'  ,  ^ $0.00750 

Labor,  5  me.i  at  $6.00  per  day $0.00819 


Total  cost  of  treatment  en  ncn-jc         7Z     'r 

- $0.05976  per  lb.  of  copper  recovered 


Mining  costs,  taxes,  office — overhead,  etc.,  extra. 

Assay  of  product,  pure  electrolytic  copper 99.76 


^/c    cu. 


GLC 


Record  of  Ore-Treatment  by  the  Lockwood  Copper  Recovery  Process  at  Vancouver,  B.  C. 


Mine— Regal,  Princeton,  B.  C. 


Date 

Sept. 

1919 


Kind  of  Ore; 


Mining  Co.— W.  C.  M.  &  Co. 


ilphide 


Percentage  of  Commercial  Minerals: 
Copper  2.39',  Gold  :  Tr.  Silver :  0.31oz. 

Lead:       '/,;  Zinc:       % 


Analysis: 


Insoluble 
Alumina 
Copper 


77.72' 
2.10' 
2.39' 


Iron    6.30' 

Lime  2.65' 

Sulphur  1.44' 


Mag    ^sia  3.71' 

Oxygtn,    Loss   and 
Undetermined         3.69' 


Ore  Roasted  8  Hours  at  1200    Fahr. 

Showing,—     Copper  as  Sulphide 0.21' ; 

Showing,—     Copper  as  Oxide 2.18', 

(or  Sulphate) 
Remarks: 


Amount  of  charge 

Amount  of  solution 

Amount  of  acid  _ _ _ "" 

Proportion  of  ore  to  solution,  as       ^  -^-^■ 

Percentage  of  acid,  H.SO^  66    Baume ..............Z 

Percentage  of  acid  used 

Proportion  of  acid  regenerated 

Duration  of  agitation  before  current  on 


Resulting  solution 

Duration  of  deposition _ 

Total  duration  of  agitation,  including  the  time  of  deposition 

Direct  current Average  amperage 

Direct  current Average  voltage 

Direct  current     Total  amperes  used    ..IZ~  I 

Amount  of  copper  deposited  on  cathodes 

Total  amount  of  current  used ~" 

Amount  current  used  per  lb.  copper  recovered  ".. 

Amount  of  copper  recovered  per  K.W.H.  used  "' 

Percentage  of  recovery  from  solution 
Net  recovery  from  ore 


Copper  remaining  in  t^ils,  unextracted 

66    B.  acid  used  pet  lb.  copper  recovered 


1,000  lbs.  of  ore. 
3,000  lbs. 
40  lbs. 

1.3  ';   of  solution. 

70.0  '; 

30.0  '; 

1 '  2  hours. 

1.4^  V(    cu. 

25  hours. 

26'^  hours. 

284  amperes. 

2.1  volts. 
7100  amperes. 
21.8  lbs. 

15.1  K.W.H. 
0.675  K.W.H. 

1.54  lbs. 
100.       '/, 

95.05  ';    of  entire  as- 
say content. 

0.1183  ^; 

1.8  lbs. 


Costs  of  treatment,  based  on  treating  100  tons  of  copper  ore  per  day  of  24  hours- 

So"asdnf  •  '°  "'"''' !°-°°"°  P^^  "'•  "f  "PP^r  recovered 

Koasting _ $0.00750     

Leaching,  acid  66  deg.  H  SO,  @  $30  ton  $o  02700 

Recovery,  current  @  $0.01  per  KWH  used  $0  00675 

f °;^'=''  , ^ $0.00700 

Labor,  5  men  at  $6.00  per  day $0.00627 


Total  cost  of  treatment. 


$0.06202  per  lb.  of  copper  recovered 


Mining  costs,  taxes,  office — overhead    etc     extra 

Assay  of  product,  pure  eiectroI>   x  copper 99.76 


/c    cu. 


GLC 


Record  of  Ore-Treatn.ent  by  the  Lockwood  Copper  Recovery  Process  at  Vancouver.  B.  C. 
Mine-Parsons  Mine. Mining  Co- P.  M.  Co..  near  Capitan.  New  M^^iToT^TrA. 


liate  Kind  u.  Ore. 

March     Quartzite.  Heavily  Stained  by 

1920  Ferric  Oxide,  and  Showing 

Azurite.  Malachite,  Tenorite  and 
Some  Sulphides. 


Pe.-centage  of  ComnuTcial  Minerals- 
Copper:  10.75' ,        Gold:       oz.       Silver:       oz. 
Lead:       ',  Zinc: 


Analysis:     Insoluble      46.55',  Iron 

Alumina         0.35  .  Lime- 

Copper  10.75',  Sulphur 


13.05', 


4.14' 


Ore  Roasted  4  Hours  at  1200     Fahr. 

Showing.—     Copper  as  Sulphide 

Showing. —    Copper  as  Oxide 

(or  Sulphate) 
Remarks: 


Magnesium  Carbon- 
ate 5.01' 
Calcium   Carbon- 

ate  6.79' 
Oxyt^en,    Loss   and 
^Unoctermined       13.36' 


0.00', 
10.75', 


1  to 


Amount  of  charge 

Amount  of  solution  

Amount  of  acid _ ' 

Proportion  of  ore  to  solution,  as 

Percentage  of  acid,  H  SO,  66    Baume......... ...1....I. 

Percentage  of  acid  used  

Proportion  of  acid  regenerated 

Duration  of  agitation  before  current  on 

Resulting  solution  . 
Duration  of  deposition 
Total  duration  of  agitation,  including  the  time  of  depositTon 

Direct  current Average  amperage 

Direct  current    Average  voltage 

Direct  current   _ Total  amperes  us5d 

Amount  of  copper  deposited  on  cathodes 
Total  amount  of  current  used 

Amount  current  used  per  lb.  copper  recovered 

Amount  of  copper  recovered  per  K.W.H.  used 

Percentage  of  recovery  from  solution  " 

Net  recovery  from  ore 


50  lbs.  of  ore. 
200  lbs. 
6.25  lbs. 


Copper  remaining  in  tails,  unextracted 

66    B.  acid  used  per  lb.  copper  recovered 


3.125 

65.0 

35.0 

3 

5.5 

99 

102 

18 

2.2 

1782.0 

5.25 

3,92 

0.746 

1.34 

100.0 

97.66 

0.25 
1.19 


of  solution. 


hours. 

';   cu. 

hours. 

hours. 

amperes. 

volts. 

amperes. 

lbs, 

K.W.H. 

K.W.H. 

lbs. 

f 

( 

' '    of  entire  as- 
say content. 


Costs  of  treatment,  based  on  treating  100  tons  of  copper  ore  per  day  of  24  hours: 
Crushing,  20  mesh  „ (tn  nnfi^n  lu     r 

Roasting  " V^^^lc.  ^         '  °^  ^'^PP*''  recovered 

■T         ,  .  ujU.UOdoO 

Leaching,  acid  66  deg.  H.SO,  @  $30  ton $o  01 785 

Recovery,  current  @  $0.01  per  KWH  used $0.00746 

$0.00750 

$0.00142 


Power 

Labor.  5  men  at  $6.00  per  day 

Total  cost  of  treatment 


$0.04723  per  lb.  of  copper  recovered 


Mining  costs,  taxes,  office— overhead,  etc  ,  extra 

Assay  of  product,  pu^e  electrolytic  copper 


99.76 


cu. 


GLC 


Record  of  Ore-Treatment  by  the  Lockwood  Copper  Recovery  Process  at  Vancouver,  B.  C. 
Mine — Anaconda. 


Date 

July 

26 

1919 


Kind  of  Ore: 


Mining  Co.— A.  M.  Co.,  V^hitehorse.  Yukon  T, 


Sulphide 


Percentage  of  Commercial  Minerals: 
Copper:  8.92',  Gold:       oz.        Silver:       oz. 

Lead:       ',  Zinc: 


Analysis: 


Insoluble 
Alumina 
Copper 


63.22' 
0.71' 
8.92' 


Iron 

Lime 

Sulphur 


9.14  ,  Magnesia  Trace 

.12.03'.  Oxygen,    Loss   and 

2.71' .  Undetermined         3.27', 


Ore  Roasted  8  Hours  at  1100    Fahr. 

Shovi'ing,— -     Copper  as  Sulphide     _ 0.12' 

Showing, —    Copper  as  Oxide  8.41' 

Showing,—     Copper  in  Tails     0.51' 

Rcnarks: 


Amount  of  charge 

Amount  of  solution  

Amount  of  acid  _ "    " 

Proportion  of  ore  to  solution,  as      2  to 

Percentage  of  acid,  H  SO,  66    Baume IIIZIZIl  .. 

Percentage  of  acid  used  ^ 

Proportion  of  acid  regenerated 

Duration  of  agitation  before  current  on    1"    

Resulting  solution  

Duration   of   deposition 


Total  duration  of  agitation,  including  the  time  of  deposition 
Direct  current  Average  amperage 

Direct  current    Average  voltage 

Direct  current   Total  amperes  used   ..Z..I " 

Amount  of  copper  deposited  on  cathodes 

Total  amount  of  current  used 

Amount  current  used  per  lb.  copper  recovered 

Amount  of  copper  recovered  per  K.W.H.  used  Z.Z. 

Percentage  of  recovery  from  solution 
Net  recovery  from  ore 


Copper  remaining  in  tails,  unextracted 

66    B.  acid  used  per  lb.  copper  recovered 


2,000 

lbs.  of  ore. 

3,000 

lbs. 

180 

lbs. 

6 

'  1   of  solution. 

1 
40 

''  per  r;  cu. 

3 

hours. 

' '(   cu. 

94 

hours. 

97 

hours. 

560 
2.2 

amperes, 
volts. 

167.91 

amperes, 
lbs. 

115.8 

K.W.H. 

0.689 

K.W.H. 

1.45 

lbs. 

'-■? 

94.28 

''■    of  entire  as 

say  content 

0.51 
1.06 


lbs. 


Costs  of  treatment,  based  on  treating  100  tons  of  copper  ore  per  day  of  24  hours- 

RoasJinI"  '"  """^  f  "O^O"  P^""  >"•  of  copper  recovered 

Koasting  $0.00750 

Leachmg,  acid  66  deg.  H  SO,  @  $30  ton     .  $0  01590 

Recovery,  current  @  $0.01  per  KWH  used  $0  00689 

FT^c $0  00750 

Labor.  5  men  at  $6.00  per  day  $0.00178 


Total  cost  of  treatment 


$0.0465/    per  lb.  of  copper  recovered 


Mining  costs,  taxes,  oflFice— overhead,  etc.,  extra 

Assay  of  product. pure  electrolytic  copper  99.76  '.cu.  GLC 

ijn^r?'^r^..^^l^\J^!^^  ^^^^  ^^^  '^OR    DISTRIBUTION  OR  ITSFEXCPPTCOn" 
ci^L^SLIt^^ELISJc^^P^RO^E^SsS'^^^  °^  ^"^  ^"-^^^^  AN^^M^^^^AT^IuTJ?; 

ADDRESS:  LOCK  DRAWER  NINE  ''''''''^^  RECOVERY,  LTD. 

VANCOUVER,  B.  C 
CANADA 

^   MM       Jf  ^     \     .^  '* 

/^MSidient. 


;>"->" 


.Ji« 


.^:;-  ,-.-  .rv 


